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ABSTRACT 

s i  3 c a l c  
The DEEDIX program was w r i t t e n  t o  a u t o m a t e  t h e  e x t e n -  
t l a t i o n s  r e q u i r e d  f o r  a consumables  a n a l y s i s  o f  a m i s s i o n  

a c t i v i t y  t i m e l i n e .  It i s  an e f f e c t i v e  method o f  d e t e r m i n i n g  if 
t h e  r a t e s  and t o t a l  consumption o f  e x p e n d a b l e s  remain  w i t h i n  t h e  
c o n s t r a i n t s  s e t  by crewmen and s p a c e c r a f t  c a p a b i l i t i e s .  The  o u t p u t  
of t h e  program d i s p l a y s  expendab le  consumpt ions  r e s u l t j n g  f rom t h e  
e x e c u t i o n  of a c t i v i t i e s  by crewmen and machine p r o c e s s o r s  as a 
f u n c t i o n  of  t i m e .  For i n p u t ,  DEEDIX r e q u i r e s  t i m e  and a c t i v i t y  
da ta  from a m i s s i o n  t i m e l i n e .  
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MEMORANDUM FOR PIIiE 

I .  JT I 'ODUCTION 
.- 

The DEEDIX program was w r i t t e n  t o  a u t o m a t e  t h e  extc?::.: ! - ,  

cornpu(-,-,ic,ns r e q u i r e d  for a consurnables a n a l y s i s  o f  a missLC!!-!  t I : ,  .. 

l i n e .  31;1:.JIIX r e q u i r e s  as i n p u t  d.ata (1) a t i m e l - i n e  o f  ac t - iv i ? . . : .  ,. 

p e r f o - .  2s by crewmen or o t h e r  p r o c e s s o r s  d u r i n g  a missj.on an4 (:.: 
Speci . "  2.c: consumpt ion  r a t e s  of  e x p e n d a b l e s  for each  scheciu!.er! r. \ *  I - 
V i t Y .  ly,~; pro ,pmi l  s o u t p u t  disp1.a .y~ t h e  t o t a l  consuniption ot 6 , : ' .  ' *  

e x p e n .  -+I:; as a f u n c t i o n  o f  t i m e .  Al.though a c t i v i t y  proce:;:;r:ra.- 
o t h e r  ,;?E.:; crewmen are  p e r m i s s i b l e ,  t h e  f o l l o w i n g  d i s c u s s i o n  x:: ; , 
f o r  e i ; i i  Ci i tness ,  r e f e r  t o  crewmen o n l y .  

11. ;j?C ';RAM OUTLINE ~- -- 

A flow d iag ram of DEEDIX i s  shown i n  F i g u r e  1; Appe:: i :  :I_ ' 

i n d i c t ; e 5 ,  t h e  a r r angemen t  of a t y p i c a l  d a t a  deck .  I n i t i a l l y ,  '::. 
a s c e n f  fig s e r i e s  of t i m e  v a l u e s  i s  r e a d  f o r  e z c h  crewman, el:?:':: 
v a l u e  ; s :  'ig a s s o c i a t e d  w i t h  a change o f  t h e  crewman's a c t i v i t l . :  ' .  
These  1.es are  s t r u n g  i n t o  one i n c l u s i v e  s e r i e s ,  A ( J ) ,  whJc!.  ! . '  
arran;.,:d :%to a s c e n d i n g  o r d e r  by t h e  program.  N e x t ,  t h e  COP:'C'- 
w o n d : - . g  : L c t i v i t y  sequence  for e a c h  crewman i s  r2a.d i n  and i c  
c o r r e : j , t 5 1  w i t h  t h e  t i m e  v a l u e s  t o  r e c o n s t r u c t  h i s  a c t i v i t y  tfr.. -. 
l i n e .  E.,y a c t i v i t y  s e q u e n c e  i s  a c h a i n  of  i n t e g e r s ,  eac?i i n t e r - -  :* 

havin;:  '52r:n a s s i g n e d  by  t h e  u s e r  t o  d e s i g n a t e  a p a r t i c u l a r  2,:: I..'' ' .  . 

Each a c t i v i t y  i s  d e f i n e d  b y  t h e  r a t e s  a t  which p- : - t l -  
c u l a r  :x;,?ndables are  consumed. Examples of e x p e n d a b l e s  ai':? 
O X Y g E - .  ~ Y f - t r o g e n ,  w a t e r ,  and e l e c t r i c a l  power .  The  prima:':; 
Obj@C,..;v, o f  t h e  program i s  t o  d e t e r m i n e  the t o t a l  r a t e  o f  c::-.- 
sumPt,f ;r. and t.he c u m u l a t i v e  consumption of e a c h  expendab19 .r:: ' .  

funct : ; rL gf m i s s i o n  t i m e .  T h i s  i n f o r m a t i o n  1.s used  t o  detc:- : . : :  
whetk- ' . r .  -,he r a t e s  and  t o t a l s  of consumpt ion  r ema in  within 2- I .  1.- 

 miss!*.,.^ Tange d e l i m i t e d  by  t h e  c a p a b i l i t i e s  of t h e  spac?2:)::f'- 
s Y s t g * ~ ;  :.rid of t h e  crewmen. To d e t e r m i n e  t h e  v a l u e s  o f  e:.:;''J:-. - 
ture '2- I. f o l l o w i n g  p r o c e d u r e  i s  u s e d :  

1. Array Q(J,I)  i s  der ived . .  T h i s  a r r a y  sho1;:s tk.n T . : : ' ' . ' '  . . ,  .' 

of e a c h  crt?r;.lma.n ( I )  d u r i n g  e v e r y  i n t e r v a l  of' ... ~ ( C '  
of  t h e  i n c l u s i v e  s e r i e s  A ( J ) .  

. I  

2 .  A r r a y  P(L,M) i s  r e a d  as i n p u t .  I t  l i s t s  t h e  C G ~ ~ : - ' - ; : - . ;  . 
ra te  o f  expencla.ble ( M )  b y  a c t i v i t y  ( L l ) .  
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3. Four  n e s t e d  i t e r a t i o n  loops (EO loops) are  i n t r o d u c e d :  

a .  The o u t s i d e  loop  i t e r a t e s  t h e  i n t e r v a l s  of t h e  
i n c l u s i v e  t i m e  s e q u e n c e  A ( J ) .  

b .  The second  loop  i t e r a t e s  t h e  number o f  crewmen 
and o t h e r  p r o c e s s o r s ,  

c .  T h e  t h i r d  l o o p  i t e r a t e s  t h e  numbers r e p r e s e n t i n g  
t h e  a c t i v i t i e s .  .It t e s t s  to f i n d  t h e  numbers 
c o r r e s p o n d i n g  t o  t h e  e n t r i e s  i n  a r r a y  Q ( J , I )  f o r  
t h e  crewmen ( I )  and t h e  i n t e r v a l  (J). 

d .  The  i n n e r m o s t  l o o p  i t e r a t e s  t h e  number o f  expenda-  
b l e s .  The r e s p e c t i v e  consumpt ion  r a t e s  of  e a c h  
e x p e n d a b l e  by  a l l  crewmen a r e  added t o  o b t a i n  t he  
t o t a l  r a t e s ,  TOTALI?, of  consumpt ion  per i n t e r v a l ,  
The t o t a l  r a t e  f o r  e a c h  e x p e n d a b l e  i s  m u l t i p l i e d  
by  t h e  d u r a t i o n  o f  t h e  i n t e r v a l  to d e t e r m i n e  t h e  
t o t a l  consumpt ion ,  TOTALS, o f  e a c h  e x p e n d a b l e  
w i t h i n  t h e  i n t e r v a l .  F i n a l l y ,  t h i s  l a s t  d e r i v e d  
v a l u e  i s  added t o  t h e  p r e c e d i n g  c u m u l a t i v e  con- 
sumpt ion  o f  t h e  e x p e n d a b l e  t o  d e t e r m i n e  t h e  p r e -  
s e n t  c u m u l a t i v e  consumpt ion ,  A C U C O N .  

T h i s  p r o c e s s  i s  r e p e a t e d  f o r  e a c h  s u c c e e d i n g  t i m e  
i n t e r v a l .  

When more t h a n  one crewman i s  r e q u i r e d  f o r  i m p l e m e n t a t i o n  
o f  an e x p e r i m e n t ,  t h e  e n t i r e  e x p e n d a b l e  consumpt ion  i s  a t t r i b u t e d  
t o  one man. T h i s  method i s  u s e d  b e c a u s e  t o t a l  consumpt ion  v a l u e s  
are o b t a i n e d  by summing a c r o s s  t h e  crewmen. 

DEEUIX has  been  s u c c e s s f u l l y  t e s t e d  u s i n g  a f o u r  day 
segment .  o f  AAP-l/AAP-2 m i s s i o n  t i m e l i n e .  % Variables  u t i l i z e d  
i n c l u d e  3 crewmen, 1 2  a c t i v i t i e s ,  and 2 e x p e n d a b l e s .  Computer t i m e  
n e c e s s a r y  for one run  was seven  s e c o n d s .  

The program c a n  easi l j7  h e  expanded bcyond i t s  p r e s e n t  
c a p a b i l i t i e s  of 3 p r o c e s s o r s ,  2 5  a c t i v i t i e s ,  and  5 e x p e n d a b l e s  by 
i n c r e a s e s  i n  t h e  number of a s s i g n e d  v a l u e s  g i v e n  for t h e  v a r i a b l e s  
i n  t h e  DIMENSION s t a t e m e n t .  
for any r u n ,  o t h e r  t h a n  t h a t  c a r r i e d  o u t  b y  t h e  a u t h o r ,  are  to t h e  
o u t p u t  f o r m a t s ,  f o r  example ,  a c t i v i t y  r e f e r e n c e  numbers  and 
e x p e n d a b l e  i d e n t i f i c a t i o n s .  Appendix B shows t h a t  t h e  t a b u l a r  
o u t p u t  of  t h e  p r e s e n t  program i s  l a b e l e d  t o  d e a l  s p e c i f i c a l l y  w i t h  
t h e  e x p e n d a b l e s  oxygen and e l e c t r i c a l  power.  

The o n l y  m a j o r  m o d i f i c a t i o n s  n e c e s s a r y  

*D. J .  B e l z ,  "Exper iment  S c h e d u l i n g  f o r  t h e  AAP-l/AAP-2 Miss ion"  
Case 6 1 0 ,  Memorandum f o r  F i l e ,  December 11, 1 9 6 8 .  
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111. PROSPECTUS 

For g r e a t e r  program f l e x i b i l i t y ,  t h e  w r i t e r  i s  d e v i s i n g  
a r o u t i n e  which w i l l  g r a p h i c a l l y  d i s p l a y  t h e  o u t p u t  o f  t h e  p r e s e n t  
p rogram.  

With o n l y  s l i g h t  changes  t o  i n p u t  d a t a  and  f o r m a t ,  t h e  
p rogram may b e  u s e d  t o  k e e p  t r a c k  o f  e a c h  crewman's  l o c a t i o n  
w i t h i n  t h e  s p a c e c r a f t  as a f u n c t i o n  of t i m e .  
crewmen as moving s o u r c e s  o f  C 0 2  and h e a t ,  s u c h  t i m e l i n e s  may 
a s s i s t  ECS ( E n v i r o n m e n t a l  C o n t r o l  Sys t em)  and  t h e r m a l  d e s i g n .  

By r e g a r d i n g  t h e  
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At t achmen t s  
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DATA 1 (1 Card)  

. .  

APPENDIX A 

DATA DECK ARRANGEMENT 

Format:  I3 Number o f  p r o c e s s o r s .  

DATA 2 (1 Card) 

Format :  I 5  

DATA 3 (1 or more c a r d s )  

Format : 10F7.3 

DATA 4 (1 or more c a r d s )  

Format :  1415 

Number of i n s t a n t s  i n  t i m e l i n e  
o f  p r o c e s s o r  1. 

T i m e  sequence  of  p r o c e s s o r  1. Time 
is e n t e r e d  i n  h o u r s . m i n u t e s  f o r m a t .  

Sequence of  a c t i v i t i e s  per formed b y  
p r o c e s s o r  1. 

INFORMATION SUCH AS THAT GIVEN I N  DATA 2 ,  3 ,  AND 4 I S  REPEATED F O R  
EACH PROCESSOR. 

DATA 5 (1 Card)  Number of a c t i v i t i e s ,  number o f  
e x p e n d a b l e s .  

DATA 6 (number of c a r d  u n i t s  e q u a l s  number of  a c t i v i t i e s )  

Format : KF6.3 ( K  i s  t h e  number of e x p e n d a b l e s , )  
Rates of  consumption o f  e x p e n d a b l e s .  
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APPENDIX C 

FORT RAN 
NAME 

ACT 

ACUCON 

F L I P  

I R O  

INSTAN (J ) 

JUMP 

JUMP1 

K I K  

K I X  

LOR 

M I N U S  ( J )  

FORTRAN DICTIONARY - 

UNITS DESCRIPTION 

H O U R S .  M I N  TIME SEQUENCE W H I C H  INCORPORATES 
TIME SERIES OF ALL PROCESSORS. 

ACTIVITY REFERENCE NUMBER -- 
INTEGER. 

CUMULATIVE CONSUMPTION OF AN 
EXPENDABLE. 

HOURS. M I N  DURATION OF INTERVAL BETWEEN A N Y  
TWO CONSECUTIVE VALUES ON A TIME- 
L I N E ,  

TOTAL NUMBER OF ACTIVITIES.  

' TOTAL NUMBER OF INSTANTS O N  
TIMELINE OF PROCESSOR ( J ) .  

TOTAL NUMBER OF INSTANTS OF TIME 
ON INCLUSIVE TIMELINE A ( 1 ) .  

JUMP - 1 

K I X  - 1 

TOTAL NUMBER OF INSTANTS OF TIME 
I N  INCLUSIVE SERIES A ( 1 )  BEFORE 
IDENTICAL INSTANTS REMOVED. 

TOTAL NUMBER OF EXPENDABLES. 

INSTAN - 1; TOTAL NUMBER OF 
INTERVALS ON T'IMELINE OF 
PROCESSOR ( J )  . 
NUMBER OF PROCESSORS. 

ARRAY CONTAINING EXPENDABLE 
CONSUMPTION RATES (M) PER 
ACTIVITY ( L )  . 
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FORT RAN 
N AME UNITS 

TOTALR 

TOTALS 

TRATE 

TS UP.1 

W(J) 

DESCRIPTION -- 
ARXAY CONTAINING ACTIVITY NUPiIBER 
OF EACH PZOCESSOR ( I )  IN EACH 
II\JTERVAL OF TIME (J) OF SERIES 
A -- Il?TEGER. 

TOTAL CONSUFIPTION RATE OF AN 
EXPENDABLE I N  AN INTERVAL OF 
TIME. 

SAME AS TOTALR; INCLUDED FOR 
FU'I'UFiE PLOTTING PURPOSES. 

SAME AS TOTALS; INCLUDED FOR 
FUTURF PLOTTING PURPOSES. 

DURAT1G:J OF j t h  INTERVAL OF - 4 ( J ) .  



R E A D  INDIVIDUAL ACTIVITY SERIES i t w u r s  I---_-.- Ll c- 
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h ' R l T E  F O R  EkCti  CRE?I'!AC AI1 I T A B L E  L I S T I ) ! G  M I S S I O ? :  T I M E .  A C T I V l i Y  
P E R F O W E D  A T  THAT TI;,;E, A l i D  D U R l r T l O l !  I 01 I N T E R V A L  

c 
ARRA!(GE I t I C L U S i I ' E  S E R I E S  I N  ASCECDII,!G 
ORDER, A i iD  D€TEEI . l l I iE  T H E  O U R A T I O I I  O F  
EACH I h T E R V P L  BET\iEE:i T H E  COI ISECUTI  VE 

A C T I V I T Y  OF EACH CREIZdAI i  ( I )  
D U R I N G  EACH I R T E R V A L  OF T I M E  
(J) OF THE I I i C L U S I V E  S E R I E S  

R A T E  OF CDiISUi4PTIOII  O F  EACH 
EXPENDABLE BY EACH A C T I V I T Y  (L )  

I 
. .  

T O T A L  C O t l S U I I P T l O l l  f f lTHI I !  I N T E R V A L ,  

c 
S E E  A P P E N D I X  C (FORTRAN D I C T I C I I A R Y )  FOE D E F I I ~ I T I O N  OF FORTRAN 
VAR I A B I E S .  

F I G U X E  I FLOW D I A G R M  OF D E E D I X  


